giant fiber is the decision fiber for a behavioral response in crayfish involving rapid tail flexion in response to abdominal tactile stimulation (27) . Each lateral giant impulse is followed by a rapid tail flexion or tail flip, and when the giant fiber does not fire in response to such stimuli, the movement does not occur. The afferent limb of the reflex exciting the lateral giant has been described (28), and the habituation of the behavior has been explained in terms of the properties of this part of the neural circuit (29) .
The properties of the neuromuscular junctions between the fast flexor motoneurons and the phasic flexor muscles have also been described (13). They are facilitating and transmit reliably at repetition rates above 10 Hz, leading to repeated twitches in the fast flexor musculature.
Onlv one neuromuscular junction, that of the motor giant, fatigues on repeated activation at about 1 Hz (3) . After only a few motoneuron spikes, the junction fails and its small contribution to muscle tension is lost. The present paper considers the last remaining point in the neural circuit mediating this behaviorthe activation of the fast flexor motoneurons by the lateral giant. The only such junction studied in detail is the synapse between the lateral giant and the motor giant neurons (7). This junction . occurs between the crossing axons near the point at which the motoneuron exits from the ventral nerve cord via the third root; it is electrical, and exhibits rectification. 2~2,) . All of the above types of soma potentials appear to rise from the base line with a latency of about 0.2-0.4 msec from the moment of arrival of the lateral giant spike in the ganglion recorded ( Fig. 2A, Figure 3 shows the responses of a process of F3 to lateral giant stimulation.
As stimulation progressed, the potential fractionated into all-or-none components.
Since all of the potentials of Fig. 3 were unaccompanied by peripheral axon spikes, they are probably branch spikes occurring in regions remote from the electrode site. Antidromic stimulation produced a full axon spike at the recording site (Fig. 3C ), so the penetration was probably in the main axon, near the dendri tic branches. The orthodromic potentials in Fig. 3A arise directly from the presynaptic giant neuron spike, whose field potential appears as a diphasic deflection inside the motoneuron (Fig. 3~9 , or just outside it (Fig. 3B) (Fig. 2A,) . Figure 513 shows that this soma potential could be blocked in all-ornone fashion by high-frequency (50 Hz) stimulation of the giant fiber, and therefore appears to be a dendrite spike. As the interval between the antidromic axon spike and orthodromic dendrite spike is reduced, the size of the dendrite spike declines gradually, until it is totally occluded by the axon spike when the potentials occur simultaneously. Figure 6 shows this result. If the antidromic axon spike were to invade the clendrites, it would be expected to block the following orthodromic dendrite spikes by refractoriness, and at brief intervals by collision.
In this case, the orthodromic soma potential should be reduced by large discrete steps as it follows the axon spike more closely. This is never observed. If, however, the axon spike is blockecl at some region of low safety factor, it will in turn be prevented from blocking dendrite spikes. The two potentials would be expected to sum very nonlinearly, since the membrane potential between the regions carrying the two discharges cannot be driven above the peak depolarization for either discharge. If the soma is connected passively to this intermediate region, it too should be depolarized by little more than the peak of the spike which most closely approaches the junction of the soma process and the axon-dendrite process. These predictions are confirmed by the results shown in Fig. 6 . The orthodromic dendrite spike thus adds only 1 mv to the antidromic axon spike when they are coincident.
In the previous experiment, the stimulation sequence was repeated once per 2 sec. Stimulating the lateral giant alone at 40 Hz caused the dendrite spike to fail about one time in three (see Fig. 5B In order to guess intelligently at the location of the processes carrying the axon and nerve process, or the soma (Fig. 8B) c,, maY be derived from the measured time con stant of the membrane, z, by using C, = r/R,.
No s imple way Ri, and no repor t of -exists for estimating axoplasmic resistivity in fresh water crustaceans could be found in the literature.
Crayfish sarcoplasmic resistivity is reported to average between 125 and 203 ohms-cm (6, 8); I chose 164 ohmscm for Ri in the above equations. Takeda and Kennedy (22) found R, to be about 750 kilohms for ron somata, nongi using ant fast flexor motoneuone electrode for passing current and another for recording potentials. I obtained similar values for F3, using a bridge circuit.
The time constant was reported (22) to be about 2.5 msec, and I also confirmed this value. The value was determined assuming an exponential response of the soma to a square-current step. Since the dendrites do not greatly dominate the input conductance at the soma (P = 2), this approximation does not introduce a serious error (18). Finally, space constants were calculated from the formula These measurements and equations were used to determine the values bf the components of the model, shown in Fig. 8C, D Looking at the architecture of the neuron, and considering the results of the last section, it seems that the most likely points of low safety factor where spikes might block are the branch points indicated by the numerals 1 and 2 in Fig. 8A and I?. At these points, a propagating action potential rapidly encounters a lower resistance due to the additional branch, and the increased load may lower the local circuit current in advance of the action potential below threshold (20) . To test this hypothesis, intracellularly recorded action potentials from the F3 peripheral axon were imposed on the model at points 1 and 2, and the potentials at the soma recorded.
The soma potentials predicted by the model to correspond to axon spikes and dendrite spikes are shown in to a spike imposed at the junction of the axon and the soma process (point 1 of Fig. 8 ). The last trace is the model soma potential caused by a spike imposed at the major dendrite branch point (point 2 of Fig. 8) . Triangles mark the moment that the rising phase of the input spike begins. Figs. 1 and 2 ). Most noteworthy are the apparent delay of the foot of the potential, the broadened waveforms of the potentials, and the relative sizes and shapes of the axon and dendrite spikes seen from the soma. 
